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Abstract 


The theory of chaos is a new doctrine founded in 70s of 20 th cen¬ 
tury and considered as one of the greatest discoveries in that century, 
the third revolutionary achievement sifter the Theory of Relativity and 
Quantum Mechanics. The emergence of the theory of chaos is due to 
the fact that the modem science came to integrate with modem tech¬ 
nique, especially with the technique of computer. It is the result of 
intersection and mutual interference of different branches of learning 
with overpassing many fields of knowledge. 

The author of this dissertation would like to apply this theory to 
the observing, exploring and researching of musical phenomena in 
general compositions, not in the definite compositions of a composer or 
in the compositions of a special period or style in music history, but in 
aiming at the phenomena that are submitted to some general signifi¬ 
cance in musical compositions. The dissertation, in adoption of this 
new viewpoint, will give full observance, analysis and expounding of 
these phenomena which although are familiar to all people, but often 
are neglected in researching of them. The author would try to get hold 
of the regularity of music development as his aim from the macrocos- 
mic angle. Therefore it has the nature of theoretical research. 

The dissertation defines the “ initial condition ” as the starting 
point for the research beginning with the serial progression of time and 
space. The investigation and expounding are based on different levels 
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of fundamental and integral methods of music expression. The intro¬ 
duction explains concisely the origin and meaning of selecting of this 
topic and the general condition of its researches in this country and at 
external world. The demarcation of the definitive and indefinitive view 
points and the deeper investigation and discussion about them in rela¬ 
tion to the basic means and developmental methods of music composi¬ 
tions constitute the main content of the first two chapters. The third 
chapter elaborates the musical phenomena from the point of view of 
systematica and further indicates that the music composition is a syn¬ 
thetical organization of determinative and non - determinative-non¬ 

linear dynamic system. The fourth chapter expounds the phenomena of 
the chaos and reveals the essence of chaos in music compositions. 
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16 -20 /Mr® 1 -5 
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m“ ±^mm” w 

m*m&±nm)k?m&mLmtom&w&o ymmM&n&fe 
&*Mm-T7>mMffife&n% 0 


1*1W: 8. E»<+-¥J^*Si|#ftill^ 1 »*1 *C *«*•*» 




«*# , K^-^a ® ft ±w- t a# %n 
is#ar 

£»# 35 /Mrwflm® 

M.BSfT 33 -34 /MJlil^,^il6f)“±#f#rM^t$, 
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amv&Ainfffimfrm&yS; .^ssn^mxMmLm^M n 
m\ 0 *w«£«wii@+,i£ei*£a!i5#mi5—sp*- 
(#)&*,&#«(*—m 

( mmp, mm& 

istm vm'bmL^mm, ws&iis+ft&tfcf && 0 


mm-. 9. ttM*<ttH 9 iiiiii)#ftiRit&/.h¥itHir«& 


















'Sft&T + i + 

f + ,K^tt^W^®SI4kj4ett*«fE/h 


tmiim 

*^r^M , mm, wmmwbM8.m& 

(-a,Haxra«^w±,TfTatf),TO^«^awsis»ifei 

“£ W GJW .HftIPKJW “SB#W” (MSUM) M#fiE„ 

i. rfctiAA+nwfrpJtst 

w wat wflusttfr^swa# ttt&sHjnm wt , mx, 

Jim, &*■-m\ $m&.mY w” w 

% rt m , xM*#iB«E^fis4k w*«# 

*$£***$( BP4-£-s#*ffittM$fc) c Dcfn^ffM 

^WMG *«te£)( Chaconne 
Con Variazioni) '■^'4^0 ?n 8 /J^WfP^i^iS- 


© <*affl^>[H] i£»r*i^=# AeW*tbM±i982 ^Kg^ ' 

44 Mo 
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fas /MSfWJSfi^tto 
MttMo 

it) ,#R^&^m*^&&mfc¥sj&&}T%,WA'&ikM:^mp 

j£jt±M«£tt?f*ftfiEo 

s»»w),##ji“i»^w”,Sfjis-#ffix*f0jew^*—w 

» wri*£* , Kii ttsima w?& «t&«£ 

«as#a#tto jsjit,&#siamMT$£tt^o 

$$«««, * ft m\, 

w, ®&t, rnxrm ,*« 

SkMiftTo 

m , sitt, ( %m ) *#ft 

ftffi0r^SWflU!llftifcfT#> (l - 9 /M5f) ft, ±HS|5 

B /m±, 

B-'NJtfg It** D ^±,Sf«^MiMS't 3 M“Mf 

^ft”«jfto *a^,j^?^ft»^#a^3iiusfp®]ttT^:(Bi 
3Mixji^^w.^f^«EWo siitmmMiwmfto 

3 . u flrj£*. n ii*ikJt>3tjLJt-4tfr»Jti& 

i^^ftft»m,fq^fs]ft^^ftil:*(±,T)-J®,H 

KElHtto 

£-ri=Sfi!0raftiiIlT,WMitfti^o 

^^iAftM- -m*a,SisXlHlSiM^fq^±ftti^o two : 
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I-II-III-IV-V-VI-YII-I 
i-vn-vi-v-iv- hi- ii-i 
1 -III-V-VII-II-IV-VI-I 
I - VI - IV - II - VII - V— III -1 
±Eft&3U-iv-vn-iH-vi-n-v-i 
T ® % i - v - ii - vi - III - vn - iv - 1 

*, ft (ft M ” 

M £;($lip i - vi - iv - ii,i - hi - v,m - iv - v - vi ita 
m ,*rn*i2r 

18,19 

+M M iSSEtt ft , w 

#tE 0 


mm-. 11. «S*<**)Op.54No.4(46-54/MS) 



-=5=^==—S_5 



iHSMH 

jMjgm 

HfiflB 

igaasaas— —rsss 
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M&±.mm waft , ipsua-bfl® w 

'fekmmmtmfto tarm^rnmi 


D7/VI - D7/D - D7 - D7/S - D7/ t VH - WA\\\ - D7/’VI = (bA) D7 


m^B3T±mm^manjs,bkm ^6 


UlAk - D7/G - D7/G - D7/F - D7/E - D7/bE - D7/D - D7/ b B - D7/C 


0 tb) a 

mat, 

»&, HP#—>|v.M!fteg—HAfP£M(J& 
±$Stl)o 

• ftfl: 12. tt9*<**tt>ft-**<BU>M*l*** 
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•«: 13. Mra<fr*A>!*-'tt( Prelude No. I) 



4. 

#r&7 nmi»* i6 /hTOia,*“«oM^#”W*ai«FfiEji'S 

-*$31S/.M!T4HW* A A 

a 3 -4 * 
1 -2 /M!f 0 9 1 -8 

WM;® 15 

mm& 0 9-io/j^si -2/M5r«n**i*w«i5^Mff—i 
Sfla&tft A ttifc/j'HfnKJKJf WSE-ft;- a a /Jnh 

&K&&,imitiT)i¥r ,t totomf 0 

*7*<ftifr> 

(“Sorrow” No.7 Irom “Bela Bartok For Children Based on Slovakian 
Folk Tunes”) 
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#M»W#fc • ^«fffilft(tt*>*to 20 /JvffW&JBJT E - 
•G-BHtMtt.tflMiiWHSMo 4>^(30/H5r®)* 

(E-#G-E-#G-F- 
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^w«e^( sitiasiWMiwift), 

-b -#F - 

»c -# G) ,-tHfTIJ|6lf&TlSaff(D _ G - C - F - k B) o 
w^«iaEW«a+^rt s :ja^ri»iScffi»( 2 -4-6-8-10)1 
A;TJ»^T|pI«c^*(3-5-7-9-ll)jiAo W&$l»i£|W| 

12 #o j&i!i^*swiiizgafiH( b E m) 

t E «MEttaAWfcMliSJH o itfcJg-,#-&'?&£ 8t£Jfktom &® 
SlJ Ai^ 0 

M± 0 £±«WiR+M*«J&S;-^fflKMWifc+WS 

-m* —a,»tts»tt**#a!W 

m&mf%To 


ttttKHSEttfr* 

#WS*5tSf^«LW*in(l +1-.2 +2-,3 +3-.4 + 4-$); 

(«»ll«ftrA 1+1 +2+4+8-WMa#^^-8+4+2 + 

i-) -MM&m&ti&tff&M 1 +2 +3 +5 +8 + n-mix.%^ 

m\mm)o 

i. r&¥i*.ji+r#■«>&&. 
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A,B W>N95^Mfi»;HW(^SS|5. 
A,BA(B,C)-^M^^W#^M;Ih1 

abaca 

ffTTF: 


-#*^:l|: A:|||: B:|| 

SflS A^:I|:A :|||:B A=|| 

@j*fe**:ll : A ; |||: B ; ||| : A : III : C : III : A:l| 


mm&M ie# 

am^m^&nis^nm fiifrisMi* 0 

#3riBtt${b(BtbilLlStwm&jiZ&MmWo <J£±,'££^ 

-8E££|BI 

itam% 

ttmm'&t&zxi&ti «? in&mmxtUA.M&MMmftm 
#, ft* w “ ” m “ aw”&&&*&m 

d>Wo 


® tmu!S £.±«#*«!£+, g#j&s-sp^as, ±yj 
«S,BPJ»#«P4H»Sd±TS*ie-t„ —ft# 
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2. 

r i±ii , b^i“ ±®" MMi, 

tMiitx ® —“ #i” o ja «±m, 5&m.& 

Hitt, 

$, fgjM«#in 0 r3 i^ «r m&” xtmm&mm 

nnmmmm-tiftsh 28 z i)*-'MSMMii»*j[ni 

(l + i + i-)W*M#J^c tW‘ 

, ii'Nfrtft & MXIR -M&&.—& W 

^/j'ira*--jRiiJic^ s^?!iftit±, xn-'Mg 

mm-, is. N»<M»iiii>®-mop.28No.i 



#M# W ( /J> ft If my ( “ Arietta” ft ,& 12 £ 1 ) £-« 5 *; 

w«#/>ja 0 AriettaSiit ,^mmmm 
ttW^«r»(4=2+2)it®ia5iW/hswAfr«f^,K*# 
&*6m»*W/MSrM«S##{fe^»rJ£^j«o fs 12 /MSfJiff 
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2 +2 +2 +2 +2 +2 II +2 +2 +2 +2 +2 +2 II + 1 () 

Bell ringing” Op.54 No.6)-tfeJ|— 

W/Mr mm? : 

A 

2(?m +2+2+2+2+2+2+2+2 

B 

2 ( 5 | f -) +2 +2 +2 +2 +2 +2 +2 +2 +2 +2 +2 +2 + 2(1 + 1 ) + 2(1 + 1 ) +2 +2 +2 +2 

A 

2(5|f-) +2+2+2+2+2+2+2(1 +1) +14(^^) 


'SSW'M/Jn 

A/Mr ±s •, m & w^ra/Mr^-tffiin 

SMfpWM4+4(± 

«)4 +4(M5F) +4 + 4(M) 

JA&^it 5 C±i#,R 3 ? 

m tt#ir *fp«* wttas, „ 

mtL#(±«a^ft>(A 1 -8 /MT) 

wiac^ajft^ja^sfpmfliiie+asfr^.^jaT 1 + 

1+2+4 ^TOA;Mma^(^0fi#»(Op.96)^®^| 

7(4 + 31^)4 +4 +2 +2 + 1 + 

i+i+i/2+i/2( +5) 0 
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,7 /JnTOj£ 2 + 2 + 1 + 1/2 + 1/2 + 

1/2+1/3+1/3 

4. **>]&# 

i3 -21 - i - 

8-5-2-3,flcjhtt«^IJIi^2-8-3-l-13-5 0 


»*: 17. *ft£|E*<«l9*4 4> 


















4 




*«***» wfuetttT* 


W” o Twain wtiafflauL^fci? , *imnm 4>w* 


ttfl: 18 . ftAft<B&)(ftft) 



r&T&mim&zko T«*-T«{*MaMT-fcfeo 


• 40 • 




mm-. 19 . 



20. Bft£<38 W( Staccato and Legato) 



Jifcl W“J*flfc£!S|£ 1 - 3,5 -6 /hTO&«£££, BP 

ttfl: 21. 
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/j' m 


^ «f®tt, w mmm 

±#^M o 

#WilS,A#W6fe«l0r^o 

*-#, ^—“ m 


(D “The Essence of Chaos” ) [H] E. N. %{£&% 

at 1997 if mm 153 m „ 
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#^&“ m*” %:&%&, mt hew’ ^mm u m 

W «fMit«»«f o » + M£Mt£ 

0rM#M8P#: yitf*flit#f« 

355&0” 
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n=.m 


# A *, BP & if 1 £ $f £ -"f * # $ N- ft o # ft i@k I'l H R Ml II 

£ * #ft n &Z. R ^ -5T it& W n ft o * & J:, t ft £ M 

*te£fci^,WJ.#*;FJlM:£o <D 

xij 


W#flE p “ q + ttffi 

*mfe&n% ,#R%\Mmfe&n 

ai^ti^swito 'ffi^,iE^^fn0fm^sjwii5#,“#^ 

**wisij^w (am («) +, bp w w** 

^rffio 

&® MT®fe&ft%ft,&^& ft&*&&&*& fe&n 
% 0 mfe&ft%tt&fe&ft%femM}mv££% a &fe&n% 


® <ftm?:*m& 7 i* 1998 t?ms¥—)m m m„ 
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HU IS] ■H . 

u m& n it 

wmmft*. , m u im>&” a 

mf%,fflimr% 0 

M%Hi , W«E¥^ *£jfc 

-YrTfift 

^C-T/v o y 

-'Mr nT W&frPJKffeM-^, 


<d i»lo “istr A»w^$*£|ta=iwriEtfc 

, g&tt * jffc*»£ „ 

-ttft* ,-^aH«ica»»*ji-* », *#£*««**. e jusm* 

xt^rSrfn m, , HP m&Jrmn#m#lrm o 

&¥mm~Mmm%irm,mjrmx£mi3immiizsiio nmA%m 

-<»»»#»#^) # 

Kfcmw imWS^tiJJKtt 1999 ¥)i&?H2 -3 K. 

ffi#t8tt*ge( Nonlinear system)& 

M^gto —<?1?>6W*®> (“Tile Essence of Chaos” )[§|] E. N. »&***« 
Aft*## HM.&m± 1997 ^)iS201 -202 M„ 

© “The Essence of Chaos”)[ H] E. N. StJSSS^Jit 

^(feaidstt 1997 51„ 
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££ , #&t£T-mm nim%L$L , mm 

^ifej^I^o 


»«: 25. i«fiiJ : mL!|t(#^ffi»K545,K300^-^^M^g 



%M=M K545,^-t7M-f K300(*ll^M©ja,Mtt 

itM vcr$L®-%m , u 

|WJW±J@o 

§J ( ^BitJi&'nJ ft-fcffi, &*##* W*f it) 

&mim*&im±%immo 


® <«fifiW«>( “The Essence of Chaos” )[j|] E. N. fcffc&if 

1997 %-tm 203 Mo 
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n&mm • i*»r • ##®fctfc&aj:“¥£±,*«i£R 
w«**M£&M£iPo 

fMi;*^fi-«££*nii,5i 

Wo”® 

mwmn am* 

m&i*m utttofraitta&fT, bp m * 

**5Ui —%\b U 

£&s , 
mm o 

rt waff alius: mn 

&&&&&,'mmm^ -. *r wAUHit WM-tts 


® (grt*—i945 ipiit*wjfe»*>[3i] w&m® ■ ■ mmsfag 

AS^^dlMtZOOl ip®*71 ®(“The Avant-Garde Since 1945” 
Reginald Smith Brindie) 0 
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TOo 

sbummr.m o P .48 £m) i rm.,8-*&£m*mmf&*£. 

Op.74 D 

* 

GWtt)= 

#n, MRM*mmm>i%'&& „ 


»0|J: 26. £f4*W$(C*ill&jM\£|8i>3[|-ifc$Op.48±jl 

*•& 



27. *?4^»f#(^A$ll|iilft>^r**Op.74±@nia 

r>jjjjj,i in b :ej j jJjj J.i r ■ ' ' ■ 


mm-. 28., 3im*»i*<c*fl3$/h«A>5<tt 

** 


^ J J J —— 

= 

•BF J f-^f -J-J-J-J !» |» J r - J-= - 

i.iil. 1 

[1 
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l t t 
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VJ« j 

II 1 

1 1 
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i¥ vmmfa, -mmm, mm , mm 

Kf w*f \kttmm a m, \>x &# * w^fTOijgtt, m#l 


»«: 29. ttM«<»tt>Op.38No.6 



±Wi—^E9/M5rW^ / nI(2 +2) /j\^rw e Ji—^h 

31■ , «rw&w&TOo , -^a ®-rt piatf (i-/h 

IT) Js , *£=/htr , 'Ett;i¥r#J&TfT«ja 7-& (& Pi m# 

'/J'lSrBE^rXiMt^*(,XfflMig( 

ttl), BTWm,Ji0tfW/M?^W^o 

ji#±W arsaw o snujEWT- 
\m&%, mm w*f i 

aaSH/Mir, M#*#rSW< -+J3 > JS!!l£££f£i2/jN 

¥; , mjs%&&WL%m „ 


»*: 30. *«*9f#<izg^—+^> 
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iasaft , mmmmj 

a *,Silt,* 

m-, m «r vinMmb'Kffifemi % „ 

i*$l: 31. +r.##3«ms«] 

(1) ftdfa+S^^^i® op25 

* ■ «■ - - - " 

(2) JIM&tt**3L« Op.26(1924) 


i 




(3) • ^J3S<«ia>(1925) 

fcasi ^ ■ v ■ =: ■ . ■ 

(4) *** • Btk4$#99tt 3 M£. —(1947) 


(5)tf<fllK3SWl8|»Op.21 


(6)MffiJ@“Das dunkle Herz”Op.23 No.1 (1924) 

. ,^-V ■ < 
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(7)*M6JM|*3M*il!i Op.27 



# & #e,, %n % m & n jr& 5 m & # & ffi tu $ s * II jg, H 

fittflo 

& Aa&us w, bw ft mm iu a & «# D is ^, ■-# ®,&m 

m , ,#& w^ftxtn' t* jt m 

sj^raesawi, BPistmttMo ®, 

a a wn^5ffi^,®ja!i, x« 

xmu&W'm-n.” ,wmmaw 

wft «*ta, ®&m\ &i&mn,im,%&- 

WiS#,R*j5ra^«ir^ftWRrtBttWo 

mat,&=F 

^jtfcnxisL 

mffi£mi¥?mMM&i'mmo 
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, MJlW^fP &z.m WIIrKf 
(iP&iftW W®, W) „ *#t £M 

vjmmmxm „ T-s-D-T,i;^MS!ij±iDgwffiiM 
“Mtm'n '" m£mn£ ^smawfew ® m 

mm-. 32. «M*<*fl>Op.54No.4(9-14/]\1f) 




































M 9 -14 /MS', Mm- W( ±S) 

A c *»8rg| G AM,#W£iJ&& 

G*ffl ± 0 

^,M140iiJ±i^-c AM±o 

i*tt: 33. ttlft<«A)Op.54 No.4 


- «_ 2_ - 2 - --—^ 

, ~- . . .. =,. »; 



r l?i£5:S^ g '^ g '^ ! V *T Tff* " gg *»■ — 

' —■ iv JW —r a— — 
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5HJ-^lu®W^M0f^|w)(ii -is /hUf) ,&Ji-/jsWi^ra# 

-12/M5T) 0 'ETfrfliaET-ifc 

ttfl: 34. «M«<HI»tt>Op.12No.2 
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&n*)kW¥Mmxtmm3tF?o ^^mmvcnM^mw,)k 


*01: 35. n»^te?Eiil«icMHm(Ki»:>0p.19 No.3 


































4 /Mr, & 

, fa r js ai w ,31 Aff , *&# m 

*+-/M!rWM?F,^J«+A/Myw±®(^g ) 0 e*j^±@££ 

+g) litMKfe 

B® j*) W-£fll$4fc 2/W^o grtt W&#* 

/j' » 


*mfemr%o 

5ft, , # 
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£ i ft W # * $ t # I'J * A £ & & *5 i - *fe * # *, 

Kitlunm-t^iafcits^**f^iiJ-feo® 

[*,]#•#£££ 

” jsif^j®, ?m m 

m?mm® (orbit) ±*®rtfi££ ^jaganrH:, 

a«*fr#sE^aw^i§i®M±^j«#swina(Tnick ) 0 “w 

raff, straff ; u m », st ran# c 

p B p ,**3f*-»3m¥S&£3?*#B*£ff *ma±® Jg 

ag--BP- y Mi^,- y Mra 


<D (MlffiilPttfKtfc] & ■ [ft] & ■ JWt&:g tK*.*£']'*$# 

±.m& &tb)Ktt 1987 5 Mo 

(‘The Essence of Chaos’ )[j|] E. N. &ffc&:g *JSi*,*j5£31 + 

^51*^® 1997 if-mi 202 K„ 
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n»r*, ,#m 

*m&*o 

ffliUKo 


%%t ftttJ! 


8fM“ «” ( System) Mi ( i&SfflM ) 

Wg-faMW^o 

, rn nT m ® ##*±#M*R m M7*ij fn »#$> 

-fas® 




® 5&A^0E(Dynamical system) ; —MKS:i£®i&,"BtfenTlitft— 

a^ftWiSo 

^gett?tl*£gE( Nonlinear system) : JtfcJjl&itfcS W$4fc*'&<#4f‘SCJ5M; 

ttS^tfcm$fl:W*SE;BP^*^ttW*SEo -<?l?fclft*®>( ‘The Es- 

sence of Chaos’ ) [j|] E. N. igffc&S 

1997 ^«Jf52M-204 K„ 

*pmm 1 Mo 

® Cliffclft*®) (‘The Essence of Chaos’ )[*] E. N. mfeWM ^JSte^JaS: 

h*li nflstt 1997 stmm 204 i„ 
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^X-, :-M^tt^#fl B p MS*, BP**«¥i£; 

, MSlW #l&j®-*“ ffiSfaJ”®* W3£# 

JK^o 0^|H]m#tiF., *£ JiftJtfI' h] m?ijfi3l +m 

ffi, 3T#J§: &-&M* , 'E&^iSaS; ,iBB14 ^ 

, ^b.*K'^m- wawiie^igjast, na&mnz+ 

“aeMi#2|E#*st*fe^*o ir#M,f07^im^Mo 

- ^%m.o 

tit,~U^&YEff a Wt&-^%Mo - “;h&7G”Z 

ra ji-i^ffi rt vmmmm, 

stTm»)M 0 tfin, ,—m 

w^ %m ; , & *«i* rtk 

tfe, M^lBl^ttl W#^ffl^SP^jil!lJ«^^ «SEo 

as ( 5 $ ft). * m ,mm ( »k ) ^2 * n ^ w 


® fflSIBKPhase space) : -®<i^WS|SI 

Wifio <®?>e6<)^SS> ( ‘ The Essence of Chaos’ ) [ *] E. N. 

& Jttl5SS.J ,E, H1n? ffiStStUffl: 'H&fBMt 1997 4jp)Kf&203 1„ 
,fflSHai*-®»^|B] M8t^£lU 

3»„ &#jj}%m<P ,ittSfUJ *-ffl#g0r£ffl,ftM 
w^»o —1991 *p® 

S&203 3U 
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±L®J&%t 0 

m*m&MMfrBmm — BMmmmm^^ ■. 

$o lS.3i#^7^X41?!#'^' U ffl i'J “ Ai£##.” _ho l#v^ 
lft*> Ax j* It*. N &<7 -4-K«l A : % 7 T «=f, 

& Ji-^* Annual-fc] JtWAX^^E.W 

nr I2T Bfcfcflr ft”, fa ACl «#&*»*& |»I ^!|JS M Hi n 

Klf^o 

,j*i wa*-, u®mm, mwt 

•km,mit w m# a & 

tr”waSo 


® — KMi&ftmmim b. skmfcm&ftm ts 

Ifffl^ifclKtt 1999 tfmm 10 Mo 
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m, m-mb 

Wtfc-tt o” 

, TOi4fn nm jatfe ; m.mm^m^ 

%m m&mmm #&&&%& 

%m ft&mmu&m 


m %. it s *& 


Deterministic System) , 

ifcWiSMfto »ffc##<iBi4W*m-^+£&#££W: 




w^a,-«^ttiRSEW*$as^«ijgtt( 0J 
aw .«* ft) mw, &!**%, «£tt£&^tt«ftj 00 rife$e 
w^^to w mm i •. * 
mv *t— nm^mM^.-wms 

£»«#»$” w&eo -w9cAmmmmmm^.mmu^m^. 


® jCtttUJKtt 1997 4f® 0 
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m n 4 /m?, wi-s, 4 + 

4 = 8 /IvflrMJSSo -ifrfeAUaWttJi 

+4=8 /J\ 

-“ W ft :£*£ 

«lo 

,m 1 +1 + 2 + 4 ^^5^4 
+2+1+1 \ + 2+3 + 5 +s 

+ 13-)»ii«S:(-13 +8 +5 +3 +2 + 1) 1HR#Wi&n%#J& 

5 $ W„ 3 *h, +, «£* ^«mr£ 

“ -*«ci±ite* 0 

±3*a*^®«ftiiea^*^raistta# w-® «pffi, ® 

Hitb^na 

rnmximm? 

“0jewg#”,^a*“^MWJKiS”—«-^RS#t“ti 
«&”——m, sitywm 

m5 $ m&n w 

“ MW’ ;ffifgfgfgw #«, 
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sin — o niMjatt” 

#6Eo 

w, mmm% WiEitfe&^tm^fn^MiE^T^ ; g#;? n 
+h num w nm r, is .stg & & % urnn. 
“ £wm\”-, ^mn nm wisr mmi% mst (m 

+W“ %-£&% a” mn-^ g #, jsj®, 

it)nrw»*«jiBim#?WM5& 0 ”® 

nmiistt 


Bt#LttSgE( Random 

system), lfc»^iftJgtt*gE.»«lStt*SE,'e*W#TO3fe 


2 . 


® <a?B#^>^fiii,»jt^t8# ±*»i* i99i ipjks8 399 Mo 
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mm«we#Jo 

mm^L 0 

— mx, 

WTfl * ttftfa—^*n&, —#*& 

»rt&££ wt- wiPjMii?##c££, m&£ 

-»^ilkB( BPT-^Bsflfl) Wttift-^101^ 

•in, ft++&st 

fUKMfJwaMftdii) ^mmm^&m^miEJh 

, bp^ 

Rtm Wo 


<D Ctiftfl^MX ‘The Essence of Chaos’ ) [H] E. N. feffc«4F aUsSi^St 

s m&m## K0.mMitt 1997 ^fm 203 1 „ 

® <JIf6&9*®>( ‘The Essence of Chaos’ )[j|] E. N. &ffcg;f 5W£j&J»j5£ 

w*«^« ^jnuiRtt 1997 *?mms k 0 


• 67 ■ 




T*Mfe its St £ a * ft + tti & —+; it #■^ ¥ £ it £ IIA £ #l 
*4HfeTT*■T£Bj-*1 ££o T*Ht*J ft*T t *#5 HI£ 

£it^##£o® 

#"(A,B,C-) .US A nrt6#^{ijsa a, 

mnmai®iBT£C A 

-^minsmmmm & + a® »ffe-&± w w % (&%> m m , bj 

TJH^jS^iSfn«)o 

^sstfe Mnwfm®fe&^m&&i\-'Am & ; , -e 

XJiwxttgftsew»*if 1 *toft—Is Hite, Bt#L'l4ifc#iwi?« 

w , ats^^a^a# o si»ts 

m i—si-t/'Jio 

W±amifeT^W^WX^I^«W^,^S.53iiIT^ 

xmmu w&Mmmfe&%mftnimmmemiffiTm, 

0 mmm ,* 

Wfcffcft- 

t^n^JIsijAffiW-tAXiiJjltAnlW^ffiR 


® (tiffiW^MX'The Essence of Chaos’)[*] E. N. gfffc&if *!li£i*,*!liS; 

a,r4>ft^ Ji^pur® nmaistt 1997 #®® 5 1„ 
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i 3ltb|WlW,^ft^(»^)XMiQ^ ; g ; ^M# 
WiURti'Jft ( mm ) c JA*i!H>, AfflfPft«A 

n n n££j£M4^S«^M# W&frJ, IP A 
Sfe^«ScJ8W6Stta#ife® , I-MSIi^tt*iti 

«SlftXM®J*0$W«S-BP&-totfr:£ft,Wjfc2;*W 

tn&mmMjGfc o mnmm3\%. -. 
&=f- i s¥%&3twt : gfcmm{&{n&)^Mn p^»#ft*&!iiiTj&=f± 

a&wjSMH, 

#4? 

Afo ii&xrt&ft «& 4 1 wa^atfaif^ 

IE$Pluffi0fi&^W#,“ : t^#”^M# 1 a^0^^ 

Wa , £ 

^uw,^%mwi imi%&wwiT£,mmmik±^w&'! 

XJi—''hff-AtH 1 w BE? 

4fci±e4 J 

&, '&£«*## () Jg^ ( 

#3fe ,*( rxw) §t, “ §tiAi£ifc( BP3&&3S&) art-t 
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namical system) H,"EtilKTlil Jr— 

ikftKJtWM&ikMfto”® 

mm — ^^mm^%^mmman „ 

Hut:, wm trm.M 

'em 

*WT Jl't'Mi 

, nmmm 
, #m hm t , *e 

SIS«^«tM-I^JWMIi- 

'e<nft«E^mnE+ii!Effi»rffli*, 0 mm 

tttmxsxmm — a:ta,mm 

, Silk, 

igitto 

B.&5F, o 


® ‘The Essence of Chaos’) [H] E. N. *!l5S&v*!|5$ 

it $!f «¥8t 1997 ^|£Sg 6 Mo 

© CiiftM*®) (‘The Essence of Chaos’) [H] E. N. &&&% jflKi* 

S 1997 4fJKS 200 Mo 
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t«fr— im&fti&j&m — 

-^«&W£gEo 

M o M , , *ojfrlfc£X*^fB£«*n?ft 

Hro*5fc*#£Mj»JBC7o ^,mr^^*#WM^I'0]Mia 
fcfew^So 

* , &nr o £&#Mfrn&*rF, 
gwmm& — %mm^mto m^nm 

ti»M»,{iwi'Si-»j'i«)^o giro 

W' ,m^^iBw^*i5tef&i&jiii#-^a^r“ m^mw” w 

St&toStefco 

ttMI.RWilttflttBIMJIttlftllo & 
&«»*4fci±e+ ,- > HP£gtW«ia£BJEBT WS^DI W ,W mg 

«7*SfcX-!f £fll73&£ WIBIH .ttSBte , itt 

w, mat, %mmm%ji : 

*sjs.«i«, k«* fii »riB»i ja. ,itaa 

tt«L®iSL^nriBo eisai^ttffa^w. f$»3i±K 
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su^^w#fiE 0 %&ft&i,&fciSkmMm-‘& — 

M&aLto Hjtfc 

^M#,tif^n B B#wi^wi!ao ^hartm 

my 'pffiM&Mmw -. “ m^cim m , mn 

F*3 $4fc o 1 "'&J % m 

—¥«o® 

±, a &, , im^m.%., nM&frmm mp. n 


® <tl?4M*ffi>(‘TheEssenceofChaos’)[3t] E. N. &ffc&¥ SlKgUjtlJiS 

a mm#®. K%.&m± 1997 ^®jg2i m„ 

© T»-^( Equilibrium) -<t&ifcfi<J*ffi> 

(‘The Essence of Chaos’)[ 31 ] E. N. &{£&* 

^&ttil&*t 1997 ^)K^200 Me 
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a., Aft- 

a ? m%,■&&&&*&&&%,mmj&*T-^&m,mj&,*T 

o HJWn 

^fiUteSo 


/Jv £ 


ft” .©'B^nr W*-^*0E3fe3l!ft», 

“ w ( im ) *&-ft 0 ” , ?ofn 

sR*j&*fc£tt£SE, mm, 

fe&ftti mi , last 

^%uw{%^) w^fto 

m%-m& 

»^*gs“jiro 

M£Mii 

%m\, ftt»Wa#o **, 


® <?l^#ife>JI#^.l&£m* 1997 Sf-m, 146 51, 


• 73 • 




mm. 




ip s fj * & $ « # w t # w ^, 0 

if tf Afll iUA& n # ft 0r f * tt * *M»# £ A fr # K( W o 
raftrtjy£5i&E*#*io 

<£&##*> 

uiMfcfc o , *ji* «mm , s*£-'MR»^ 

n* Hft,“A ; 3 i ^ifeW«ife(ife)^«f^*jB3t£,Am^T- 

i^Bt mm e m 

mxttff i # warn o”®mb. , mate ww&#«i££*w# 

*#wato #tt#ttsaite«*ifejis!i -. “ 


® mssuM^tit] #» • [&] # • msmm »£«,«:***# 

±^#jta)Stt 1987 ¥mm 20 Mo 
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-5&&# 0 

MMMM^^i, U&&W.4-'ttiR)&-t J gL%&$Ubmit 

i£^o”® 

muso 

ft%3&3G}¥Mi±WimVl&o 

?<mil±, BPtfPJtM^Mfr3rfte£,WfT*>tfe£o 

fl'Ws&HW*—BPiiw^o 

«ll o t^fitMi£4S«i*ft! SWKf&HJJIifcSiifc 
f*#««F£T 0 


m ft 


m\m.muft $«> traffic chaoe) rnrimr^x ■. 


tt 1995 ^JR„ 

@ wx*^* irfw?£*^tbMt 1999 *p®$ 10 m 0 
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1 . 

Mi&o 




& it (Orbit) : tf # £ N + # g $ A # * ft ft ft & ft l»fl # 

?!l&*j£i£ 0 

^ » (Period) : -^ #3 

fs] P@o 

$#l flat (Periodic orbit) : *5 it — @1 # ftf N f@] P® JS , >£ $1 
itfet £&&■£•#;& $#Lito 

>fl)ii $3$lit ( Almost - periodic orbit) : it # —■ # $jlit, it 

#Lit^EMi±M*^-fe & H ft ft R W iff , iMitfti *fe 
it£4^£o 

# $ $1 #L it ( Nonperiodic orbit) : it# —^^Lit, £ it ft, 

#w##isi wmrc, Bp^rismffi ,mwmmm wmh 

^eK±WKiwiB«%^si±w^#o 


® ‘The Essence of Chaos’) [J|] E. N. 

mnmwft *%%.&m± 1997 t^mm 199 jl 

(D {’®i i 6W^ ; ®»( ‘The Essence of Chaos’ ) [ft] E. N. 

HM & imi . 1997 st&m 198 -2041„ 
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fiM xtT e wsK#ffistw^^(Bi 

ftm m &, m m - y h“ ajs *»#” w ax 

fi3IfnM^f0]nrUJl^ 
fpNBfctt tbi*, fist £&smmm a,»«« 

^s^w^smaEWJi^^JHttWo 

ui 

inii-'M&tfc W2rs*flt&, c » 

nmsto 
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m%.m 

mmimviw? ig$p*iEiwi#^^^tgaisaM^w±,ii5^Bi 

jue£ 

, 1B.XB itkffifa, mm m t m 

?'J, ^ WiPM * Ho ” ® 

se , m a m%±“ «ir m % Mm 

1975 3 utm 

, &.&“ t a mm?%x&m 

Wo® &m*,-^mmm3 


® <The Essence of Chaos’)[*] E. N. &f£&* ^JSii 

® j“*t>#» *#& ^tfcauKtt 1997 6 m» 

(2) (?i?6W*ffi>( ‘The Essence of Chaos’ ) [H] E. N. &ffc&-g 
JSJ-'+fW ^«l£8f ^iiJKtt 1997 4£JKSfS 2 Mo 

Mteaawfss^a#, — 

<«ffiW*ffi>(‘TheEssencerfChaos’)[3t] E. N. *d5tt£,*ljit 

mumMa 1997 >t>#^aia#ssie,a-a 

mmo 

® ‘The Essence of Chaos’) [H] E. N. &ffc&;£ *!|5£&,*!|it 

ii.rt## n^HJUStt 1997 ^JK^f 18 Mo 
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& ft 3EJ1$ 3, Wt£ ft W SL-fc A«” WMffio £&#ff ur, ## 

2. #£ftjfi:jft&&*##£ftM,!&£#*#£& 

&)%*&&$&&&& 
at*#£N #ft 0 ^ lU'i“#*ra” ****m 

* n& h , % & #1 $. ft*# $ n + -*■&&& 

ifc#s£ 0 

3. *3£ft:&*fe&-#^fl»ft«r*0T*tf*£# o 

* $ ft ,fi#4# M; S fgj * ft R $ % ft; fm tit 14, 

^tJA&t^fto® 

s: i. -a. 

»SW##I»ttit;3. M^#*->NFf|}£M#JS!#04yto® 


® <««#*&> 1997 

57 -59 Mo 

© (?ifE^^ife> ±»fl-^ft*:StilRiiJJRtt 1997 17 

Mo 
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# m 


“ W (Fractal) , MS 

Benoit Mandelbrot) ^E 1975 WIIJEf-bWT&A 

Affirgwftto 

MWliKo 

Mo 


&*£*&&£ ft 

, 4 £#£ § #«„ -AHt&T I * 

.o 

itS + .-iURPJ 


® ^(fractal): N ,JW S tt 

Wfeffi.MlWr/bT N W-^6#»#o-(rna^lt^) AfliLSMt 

&MW ±i«»i$HilR&ft] 1991 s$MW, 339 Mo 
@ i MM$( self - similarity) : £» , R+, ft-'bRSi $ 

^a-^KittWtt.aiiBiattiHtt. —<»«*#*> 

mvt i99i ^)igo 
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to&%&&,$&%&&%%&&ft i.-*® «,«g$ 

fttit —(Dilation Symmetry) ] ffc t& 


a*wa-¥o 

iDrW^WI^#«l^«:a 0 £t(^ + ‘‘£ir’#&Wr*&fn0J 
m , mrnvxm tn ■. immmti ,m 
nbt&% 

*r±& w#®, sara-# am -m „ 1 ^ 1 #, 

^ W -T # W ft), ^ 

wmisci , ma-M, s^cijim 

u frw’wmm&: 

'lilt: 

2. F * jv Jib ft * $LJ!'J, « S *6 ft ft ft i? Ml # # * II # 
#/ A ft if ■# ^ # 3£ o 

3. Fitf ,^T*# I *&**£$#££& 


® <#«*> m®-* J#^*^tb)Stt 1995 ipJK f&7 Mo 
@ <#®> 5R8F&* 1995 4#® m 7 Ho 
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i+M/o 

#T,F T-rw n 

#-tbjr5k*%.x,'snii&*iftf!ko® 

(Deterministic fractal) .TiJIkSc— 

—Nondeterministic fractal) , A'Ji-& fO 

W0»mism'fir&M&B , g mum, r 

g mu w 0 ® 

feitto w&frmm g i , bp 

u ; %wm w g ft, 

-riff suMf, m m atojiwi g w ju^ , ^ a 

«n»j^m*f g &i&n* , M g *&!* w#### g ^ 


® <5H^/LfBI-(FRACTAL GEOMETRY-Mathemati¬ 
cal Foundations and Applications) [Ml #/E® • F*3^f ^JOititi@^ 

«&*,* APB# ifcilni^RiWKtt 1991 10 Mo 

56 Mo 

© ±j*m&»Wit}®tt 1996 4 m» 

® <4H8aMMMi#> #**£?* 1999 12 Mo 
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tto , wt&w&M i mu 

i mimp,mm&-Mmfr,tfimm&, 
m ii“ k# , ntm. 

±ffi^SdttifeTm?6fn^,T®lSf^-^-#^:(SI«l 

^cMo 

«#5Ma3fc ^its WM, il»«? I fll»i, 

B4l^±W^,W5^Ji$fi]±Wm^o® 

»-%m«LW3l£*^Ko 5HBjg«iTtf*8Mld;MsrW®fft 
(in«ft ft ft , JAJiu 
aww/SH)o mnmum=Pim^ti^mno 

iiiigo 

mmL-mwmm 
watfcas, is m *&m 

i&ttT-jewift^o a%»w^j*ae+^ffiiKo mst,n 


® <^> a. 1995 ^tm u k„ 

© triw?s;*^ii}®tt 1999 ^®sg 216 m.. 

® ( 4 mm#mm ttx*m itmm*&ihm 1999 216 -217 ® 0 

® <&mmmmm 1999 *mm is m„ 
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Pettit:#IE 

n =* ra«H4 ^ rt# 

ittKM-^KW^o , mnm&i* mm 

MffiM*6r jsci«^ jt^ i mm mm® mmm, mij 
Mim\}xmYf&-®>^mmo (jtR& 

n mim, t 






® {ftMm^mm tfswm^aiKgtt 1999 *fm 217 k„ 

© «**#* i999#®m2i7 m„ 

® 1999 *fm 218 Wo 

® <?iffi&5«>(‘The Essence of Chaos’) [H] E. N. M£&,Ms£ 

n&aui&tt 1997 158 1 „ 
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mw® , —'^mmmm 

u m® b 

i. *.&— ®wte£■&#)&&fcm± 

imm* 

© W , W i$ ftf I'hJ fn ^ i'b] WM flit ±fP 

mm a 


if#]: 36. K*L!|#(l|llSiai>K545,K300^-^m±S^g 



® initial condition) 

W|SIWPffi®if^:«-«I a WI«o -(‘ The Essence of Cha¬ 

os’ )[*] e. n. 

#1997 ^JKfg 200 - 204 Ho 

© *ffi-^iitt, BP = ftK-£@iSTmiti§ 

-<?I?£M*®>(‘The 

Essence of Chaos’) [H] E. N. $3t®S 

1997 SZf&m 200 - 204 Ho 
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&MM&js%mBi£TmnM‘‘mm%i:ii”o 



ffl*4 


W, It ft fKJttft, 

(#n|ffi»K545,TffiWlffi^^«#' , 4ia»K300 o 

airman 

i&MH^HKC -E -G)iA|wl—fliiEH£,Bl!fc£fcT — ^rffl|W]W 

^iw)ww^p H n M*®inffiHUc 

*&M«o 

_t ?'J ® ft 5£# 0 ^, M#^t!iH 3WJ ft 

''AMWM.TTs^m]! o 

M BR £ £# £ ft P H P ft Jift ft # & W o a fn si - SI« "T W fcl if , 
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p°po 

&+&mn a w-+-■^ # *1 «'j & w w & —i- % je w ie 

KJl tt*&JEM.W< M ft » ft, tfigfnJSjt^ $ m 

ffio 

#JM#&; M^IB^ftt&ifttlftl tt WSffiSSft, m 

ffiVA,%&&&&£.&, 

ftfemmm o m%,w&Mmvj>mmm\\t{nftmnm 

?M a 

msm'MMMzh, xi 


<D <mww*ffi>( ‘The Essence of Chaos’ ) [H] E. N. jWS&^JjS 

a .r+ft# ffi^«ir« ^asistt 1997 36 k 0 
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smrn 

m ), *f w ■“ & n ^-w“ m. ffl” fm, mimm^mm.^. 

m'M%“m\?\ “w?i?” * mh¥*“m 

»Ai^)wsMitM«?ifo * 

mm , i a «» s m m m iwi h x 

ra-t,'jm 0 Hitc,« 

^#ixtjfc#ai^,HMtbras 
RiURifcfqA&ifcM'NIffi & £ c 

(1) ^fcftsji-xsAM&r Ai^tr ,ft®mmm 

m w 0 #, 0 # bp wi=r a »#, 'Bn#w 

0 «, mm 0 m,mm 

m o &>N&gEM“WW3|fc&”-^0Wtt,«t*^f#iR5l ; ?o 

( 2 ) 4 ti«ftastf 
famm, m&i&fo-t/jvmn 


® <il?OUiJStffl> MMZiMm ®«*^dj®tt2000^)Slg39Ko 

© <il?$W*Sl>( ‘The Essence of Chaos’ ) [££] E. N. &ffc&¥ SflS^^JS; 

s mwft & 1997 19 Mo 

® inmate} *#*, m&mmm 1997 

147 Mo 
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^nrtBo”®#^iaftife®ipai[fl:ae i t i M-*$flsW“iKsif 

&M&m w ,** miktiMW , , g&w 

f^ffl,^*Xfl!^H*f|iIfP§(BlffJ!ItfiiiWifeM5FPS[flsBt^jffiWIO 

2. friz ->MM£4M4il*HK4& 

$iit fp £ pd # m m m ± ^ a * g §& & m u* x is §& i* & w «iwi 

Mo 

f!-^BSMKlgM®o 

$, wjwtt# m*iffi*m, Hitt, mmw 

&mmfeo *M^nriii/hPj5!jmAf!]±®(^#g) ,/hsufc 

fcfcSiJjRSKgrtMMfc)*^,, 


® <?if%W^ffi>(“The Essence of Chaos") [H] E. N. 

3t ^31*1?$ ^&dJJ£*± 1997 *£f&% 8 Mo 
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iwi mm „ mmm&* m 

M&'fx%MM, XMttMM * W o 

m(^ikmm±m^mmMMm^m - 

1*1 m * p # , 

ft)(Op.33 No.2K»ateWi&fc • mft + Wdl^,# 

#lrt#*RW[/J'ft-t-t 4 I W<j?® 1 **>^#J*^a-^o &H 

ft)(Op.33 No.2)W*^M^^(4/MJf),*M»<^ • & 

jsit m wftM&ji&Co ik & mimz, 

® 

&4HBo 

fr&%,®!ttm&m\inx±.&&ffi<m a 

xn^npMimMjn^^M 

tsaio 
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& D ffi, 

j^,BP«®,^x£E®Tff^m*ise^w-a#±,sj«jeM 

T-S-D - (T) J?j£;£im±^Sr#MJ&Mil -«-«[- 

-&,ikmBi&&8tM3&nbjtmmvti& 0 
a*i«^ifr»Sffliimto i^ii-Ti^o mmjsm&j 

JI&) W*B |5Ml*0t filff ?!] 

W^p-ao 

e, m rt \>x „ 
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nr ia a- 

mm^b 


mm-. 39 . 



mi tt«, , ^misi#^ jaa»& m*h 

xtmmvt&o o 

«*h 40. ffA<»tiA)#«nttS**AnttttKS 



Wo , nmm%. 6 , mnm^mm 

gfflrtfc&o 

>tfc& 0 
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|WI W iigjMfD>K 

teltto 

£±#,TMfm&£T;fr(&£&&) ,a#8WBjS«JlCj6*+ 
^W±T»FISE^«o =£fn£ff 

2ti±S9tJi—^ift^iisbag, & y NIs&ra:sft3B£* till 
ttiSo 

*ip^® ,mw-5*e# gu a t-s-d-t^ 

m&o (f^l>WMIftT-tT-S-D-(T)W® 

nu 0 *#^itt,T-s-D-(T)wffa*sjiii^ttWo is 

* ia * ® iB]fta$^, bp^ih ; 3 -^®, 

BP* 

fulfil , #i£-^r 
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f(d) 


- F—g(d) - B t- d( d)- F(D) 


F(T) 


m u a—«—ss—«—«r *1 

o ~%%i'kt£-ur$LT%ikW‘w „ 

»)KiS, mE&m. 
g to om&, &mx n^m^.nmmm 
mcfc£&n& — &*j ,m 

mnmik — 

ftjm&HW&Mif} a mm* 

m,m«c 

mrfo ) wnm, wi* 

mmm 0 

8#Mimftf&&28 z i irtfr 
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uni! 















































3. 

p°p wf ^-^me u* m m $ m ff 

mm —BPs^.jitjFfrM”«a 

WB*lto 

m&m, mnm&ftM srtM$ft»®^ 0 
warra m$. iBi^?ijmji±, 
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mm-. 44. 28 £2 


Lento 





























+#&+,£«aem*«-i(mo 

BfcMo 

,£Htffl#*U$lit± W£riiiijg3f#flF 

ntfe W“ - £ - fc” (3 - 4 /MS), ft - M - fc” 

#“M” 

sp ^—m (n rt w-##»£&*&&#£ w ibj 
sitae,*j«:,'e-t^iftj»T^-^^ 0 

“M”(5 M6/M*W91Ma)—“-fc”(6 /M5fW^-«M7 /MJItf 

*extjato 

&t0o 

&&, (hi # ?aftjt±, w % - 7 “ t 

fr—-tfr—&»«swi5jitiae,'SB/a- > hfflxt^ewj5 

sMfcfe—sseeo -4 /jn^) 

H*lit±atf#eiftlto —BP 

«Mt(#5 /M!rfr3 m ,&Jg£*^£MjEfoBfcfo(5 
S7 /ms) .am.sWFtoj&^^Esra^j^i^sit*-^ 
^.a^^rit-^^ettsaae— 

^J*,#Mt*#ifc»rit-- > hffiXt^»Wis?(iae—S(«I—IE 
(»]—& ft, X'hKjgstsmm o 

w»tt± 0 js-'MR 
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%ikk e i g g 

±Tffi-,m=ii'&%]hk b /bmjfmm d 

ftSL a /MS8±,S[i!lS^-/Mr±^P®^ 

“ m hi p uli mm s ” c mm ft w ■“»w" 

^WW^ n n 0 +,^:KJi/hM^Wn n p^mji¥mWo ttMW 

ni? &„ M.ju&raaifcM 

% m & R^Mmm-nmm a m,mmw „ 

E-BjUzgft^.B-DjiHflF^o E-BKlH^ 

D - a) 0 B-DWiffHflF^BftWTM^^JFii&TOmW 

/J' *S 


“ti?fi” Wissii, 
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a#tt, wum? m.mwzjfrfc—ttmmnmm 
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m ifc 


7 'Xfs 
l&W • 

, 'Efflftn* UU# ?'J$lLji^Sfs] 
mm¥&tttxnmm±Mj&>& a »Wo 

WMT£M&-^ u m& n M,mmM‘‘im&”Mo “mtsm 

mmm&* m u imw’ as 

'tT%o 

m , jEinmm mmm wap#, “ &%&&& w 
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n cm) fo^fs]ff n m 

&) *, BP#&^S?W£«ffio 

£M£8», w 

t*^M^K)I^*^flI 0 t^^p a nMjl»J^, 
U #5 MSt ,±!&^ E Jfell«lfS$«t 

^«E “&«” o 

Wo ,Ettraff ; Bt ,0* m%m 

#0 ,&%?:*#)%m ,&,*«*—** 

ttsuw*f^ft+wat#o r*, m% m -£<n 

,#**fffl«®3»Eo sjit.M^ 
ftft^-^tfc, ^rs&Tsfgatfr wiKo 
w«f^ftft-*^:Mffls;f^fflW/h^7c— 
**«f^ft4» f /h^3c— 

x :-ft»j«->Hf *f^ft wn#, ; - 

^®^^w#^Na^^^,gps#:^sa¥©o **£«¥&* 

fn#tfl:W“ae",-#BE^rK#JX^f«il,Silt, 
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nrt- A^M, 

s*.M?f / wr) ,# 

*# ( ^mw) 5 %j¥ ( %%w ) 

M-^i&&3lk’o ilir lit, »JgHsME^, K 
m&mm o 

tt« 

W SES 

ffiMxsffii»£—^resisiw, srasiw„ ttin, 3£# 

02/J£#^5F TUpm# 
), s jit, ^m^mw mmm& 

iSKo 

fl*?F, tttm$mm%M x c 

^wae+*»fife«5FP#[flsM^j«w— 

%tmmmik w *±e , &mj& js-'hSEtt- A'%% m &m — 

^M^RmmmvcMAm%±m%mm^mo wtmji 
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,mr$L&ng-WM»s 

tm — mmm&wm* 

^ D n nWtiag^jia#-tsr‘ m^mw” wg&w^ 

i BTO&AL 

.aMRm^Mjpmo ^utm, 
iHTmwsswsrflittaEo 
»*fft£W«rfiEo 

WifclLfco Sitfc,-lEl5#p n BBPnnil^-*W«^M(Tl14M, 

Gt&£ W*5iH o 

±, Hiit, ^fc^Mispm, m 

«— 

GR,&m&&mmton%m£;%!¥(mn t ) ,%\nvm&m 
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*b£tg+££M, mat, 

^mmts , mmm ja ,*»&«. 

M Afa&m«iW», WSEJI&# ftfcfrsS# 

. * w» ! ’), #&£$ &mmm 

itim* a^(sfijsi)«c«fti»tto 

mmu'zmftMmsto 

mMfeftmmiia’&infrnmm „ m% M&itmMvmmmm 
t o «nte&, m w 

ytiiLXfrikfatt&o 

mm®., w«fly* 
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was, a jifc, w?f m% m^mm muftis, w 

mxmfemr* , 

h. —im 

mxf¥&&, MiyMmmJWM 0 

MWitetttt,„ 

r&vm, , a % , &*m na 

m ,<mnm t jcie wm&o *&&»£ a* 

M$ftttWiR«»#iURW$Eo jEHp e. n. 

mmnm , ■, wM«in , 

mft&M&mnm&M&jEmmno , nm 

^^tttfi^jEflftWjs#, m%mm , %% 

$Mn&&wtL w a *«^si.” m w m n,* 

“^ifeinffl ,M7^iiRiJH<j?F&&M3?o ISfn^ 
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&Bfmm M.+,*, # 




tfj“ &fa4H"4tJt - 

* £#,$] Tft*^t*4li4.rt A^*a3K**j^>Nfc M4fe 

tt-, £* *4 # #-4 #. £*$ & 0 

[£*W] *A ^ **£■#«* 

A4MH4* &*H&‘I4 B*:^ 

[ftMJWfll] ## 

^«rtiJlll«ftt/l'*i#3i*illl#4#Wffi*, X# fc“ W«JL 


® *££2000^*fclB#*^K(^)e*r^>^-MS*at«lfei8*<it3tS(tt 
##««*§& nmw^Misw^m} ,mmm^mmo 
© s» «> (Sfeng) ±mxz asMt i98i 4 £jk 0 
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a#«tt^H0k^?F tmi&mkpf&.iamwto,# 

w-att, i , #&“ Mm »n ,m 
5i msi^ttm wji#” „ 

rmwtbKM^ w m mrtMMWM&m'trmmmfrffi „ 

1T& ,■-fNNfcffcft BP 3/-^i{j&M, *&«*£ *, MM 

*ai*itw^o^#»(f^ftSE)»Ao 

?Fj&wffe*o 

&, #*P ,■-■tRft ( /Jn ft) $&, ffi—8P£»ftifc 

mm , #&-£±, /h wm nr m & a a a w $ 

ft,pi#,Aw$ftifcnrKJiie/h*/h»$fto 
m ,®mm wtiitMs^ a&to , & m^A, 

&MT u mmw’m&,&tt®%mm®%iiimTimm%.o 

Msufcw^fB&ttMJ&o 

S&=,W&ftM»tfi#^*gfftW«rfiEo «( Fractal) ,®£ 


<D »fli(Chaos) :»^ 3 tfc|te&#<fc«ttjS 36 . + » 

tttt^#{PSWfta,iHFKJliS*i9Jn'eff]4)-*Wg«o 

±»*ii$iPJfc-&iSl 1991 *PJKJ(5 339 Mo 
© ^(Fractal) 

«»a)R^fl 1991 ^wm 339 Mo 
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m,mn wmia ,im®3 

; 4 mm±, , m 

mmm^o 

ffiiwi,p^a^M^iwiMBo 

i^&j ,m>Mm®mmmm n, 

l*Jt- 

»»(«:##> a *^ss:(o-9 /j^), m 

jtfc&»7“ WW& sr *fHM1i M ® fc, 5tfA*H&£ ftJli 

mm 

- Mg, (D - E - F) , #*(F 

^wm^(a)±( 5 /j^) 0 
WTfrlNifK3-4 /Jvff) 

mULM^mm 0-9 /M* , MTSi^ 

WMf)o 


® “SffiMT(self-similarity) 

m5%-'i'Rm±.& 9ffl©o ±»»ffans^ 

mi99\i£t$Mmw.» 
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* ±# D *Jj§>£ , BP+£'&(± W*|W|- 

fStti) WMHt,TS±t«tWSi#^-JP#g± 

t^ggio 


PH*1 ttfl: 1. 


WMTMfrif 

, g'M? UMlt-fmilifli , §1 fti * 

mkftftm,=.%&%&&&&&'> (#j&irof#i9-i4/hi?) 


*ftM£JR)I3i-fcftaUfe.xMnfcfcttttMtt 

& Tim W*Ji&&#0ri5&&, ffcffi MiSrtf «*«#:£**& 

A###fn A 4 HFAF M&EMfc T A® „ 

#«S!]M, iKSfr^#T—»*«” 
-tWiti^](^f)o ±H*<oWW/M!fia#BfrW^r 

D)?FM,affai m^fsxYfj^m 
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±-BPA*JC6±, is. ft flS£ fa 0 S!H&£ Mii HI ii^ff ft 

15—22 /mo 

E—£M/M?, fa/M?, A/M?f!J A/M?^ fafe,KT, Bt&'&&)*£ 
JPd§fflfa^ 0 

^iiJS&iilft) Amm a ^SPJi/hiliiftTM^XJIrTOA^MA 

“$r“ar, nr$” ikmmmn. w«#®o w 
£»#><= «T*WW^J*ra/M!rftriE 0 “^S«jTO”-^(23 
/M?) 7F*&“ W ’,“ 3T, BP * W & (/HI) $£ fa £ ->!-¥# 
&( ^tW) 

M It; £ W^Hr±Jg$ H/M?^M/M? W*f tt o fa H, *j 
iiit±i4 i #t^tg^is*«)^^( AAjt) , mat , 
'EttWfcTiiBtoiifiBo ^^iATOAHW£Wdi^:ais]_h?f-S'J¥ 
tf^iUAaWXiilHlTftSIi#, #3fcBt£*3M 

-^o “«'C,'J#W”-^(27 /M?)X^®/Jn^ 0 

wiUKj^aiifexiiiajsj^.^ja^^o 

ttM±#±(#J*LW»W 15-31 /M?) 0 

i-f^tg±tWUffiE?IAtft«i^^(32 /Jn 
1?) f 

ffio &mm±m , , fi »± , 

5* , HiftJWJRSMsS; 

a^r-^i# rnmn ., : 
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ah: (), tmm 

^Ak^HfWK.gE^fr^aS.WfeifcW^o fg-.W'NI&W F4® 

i»W#4h^*lfW15r»te**i«E-K:WBim 0 £iifc£B,®iiM/h 
1?-aWM^(42 /M!f) 

'tmt&ikv /hTO^MiltWX-^/JvhWM ,m 

PftlHtfll 32-52) 0 


—mm 

, bp “ »” w^wttxif j® , “ #r 

, jifc^, &% 

W/MSf^ft 0 «&# M AsS 5F&, $$ 

8fe»W^f*o 

SIJ:“ ‘ EM*’ 

J9r3SiaW3ttTW+»r” o M&®a#3S#l±MIB«§$E*#-ftlB 


® F4 BP/K4=—*SM F 0 

® <*#^>JB»r«p-«##AR#*/H«tt 1984 ^JK» 140 M. 
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. tgtm 

*&$&#— 

^Sfif0^#»K3K^3llL—K3I6— 

*n|o 8ft,5 it«W“lltI”M, U#»£*IW+#S!«, 

, *if m&tfL&'L'miTffi m 

»*1 i*«: 2. 



m»m&: t-m-±-ft s—m—r—m 
m ctff a: (* > -m- «—* 

Ur #: (**)-*»— fe* 


&mm" 0 


® ^*^:<Tfeit#>AS ; t*aj)Stt 1983 ^nm 137 Mo 
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o 

35,39 /hTO f 

, mat, urn ? 

tic 


a*u 



D 

B 

B 

B 

23 

Rfl 

32 

34 

38 

42 

44 

46 

48 

*W4M4 

n 

B 

B 

B 

4 

4 

2 

4 

4 

2 

2 

2 

2 +3 


«#jri,»wairi»,w jmmmfa 


“ mm" ( Lionard Meyer) W*J#2f 

(15—22,42—52 /Jvfr) ,0/^1$^ (23—31,34-41 />^T) flj 
AB M-tl^^-(15—31,34—52 /Jn^JT), ( 15—52 /Jn 

^ 23-26 /M$f,34- 
41 “/Jn^/Jn” WlUsS 

^mmmnm c* 0 m a w a 

mi+, iasfc£*i§, 

tic A W a #MiWJ 15-52) 0 

ii*m±##r, arwsi=** ««&* » 


® j5fc(LionardB. Meyer) 
MSLASMcStlfl • 
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M” w n ^ a w >o mm sm^ratwra a w m 

%m , xmmyitT 

n mamimittt ( jsl^i s ) 0 ?£&, w 

ttirirwi 

+, <m m traat w m m±) +- m ), m # it^a 0 

si^OTmjfer^To aaip*^3EW-'#**®^w^ : ? 
^tB#«*«£ttis3&)-#o &W£Joiyr#MM;a3j 

**«r ar mm m«h* m, mmr'ikm^m, «t 
marir , #m,*$e*wi«Ro 

0 *, M«/j^^r§iSjiiffl^#“ mmia tfittmatn” 
ij&ytftMfrMTft&im&immti „ 

ph*i mm*. 3 . 



to 


1 _ 1 _ 1 _ 1 _ 

11 12 13 14 



13 »8 17 18 19 — r— 2 Q |m _ 21 22 

j t r. jffrit JIHj i-t J& g ^f:l-(y:j * ji :i e * «»_*! *33 tv:J SHSli4 ^~-=■! 

i. 1 * r * '■ '■ y ~ » c^-izl, i " . : “ . i v.. ^ < c 0—^ ) 
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24 .. . 25 ____ _ 26 ,_ 

— i ^ i 


j 


( q, ) 


j 



A o” W It A5t £, Hl $ t> A * * m & T “ * # Mi A 

t”, ^“^'”^#7** Wit***, #«“«?» ft 

£#*#”## A^\WA«£W£*o 
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» # - ft it # $ # 'It ft A , ii J& ft * J& A £ ft ft ^ + $ - 

#&*h 

M * A ^ # Mi £ » « A i-tk fr ft > S. ft * ^ -1 Jfe # t M # ft 

«t * , is. t in i±^ # p a # p i w A A & ^ a 4 ft 
r&mtt o ”,x*&7 #a A&H'jMt# ,ft 

4j # 7 A * & * A o Mj It A «: * > « ft S ft»,« $ 4 m, # 
4fl»>(*#f^fflti»f#c® 


1. 1991 AUSo 

2. mm •#£»(!!) K9LZ& A&^Aftfig 

ft 1983 ^js. 

3. AR#*ItiJKttl983 ^)|R 0 

4. 1985 - 1989(&*) „ 

5. ^3t*<iiA*«cftj£>(Ji5g)±«At:tBlK%i;l98l ^K 0 

6. M£<S£3t*ftMK®lI>-a^W«W-Sff)ASW* 

1998 *?ft8 89 0 

8. #§llffi<A^ifS!M}^*4»($f«)i99i *P9Sum(±),i2M 
(T)o 

9. intw,*#r<fEA*—iEffiAm m aaa&sa'J 

ft»-&*e>*K*J&*J*>l»2 4 ** 27 m. 

10. -A<ftiffi>i!l<JfflflO>ARf-& 1999 

4ffl 0 

11. *T<«ai<JBJsi)«sajift#«fl«:«i*at:«i*3it>«e!t:*w« 

1998 

12. *j«r*«JBJ*>-*£W+S“*«*T>*»2;*W& 1998 A 
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13. i»8i 


¥«go 


• 121 • 


ws£- 


%*ko ##)£&#,»+ 

tfW.BP“M^JS^r’c 

fc±*ffe*!i*sfp 

&&*&##.*&, ?>X3t*ikU3m 

9L£*B r^EW&o 

fcK«r:SifefcX,£*ft0;&&fr#g»tt» + *Sfe4?*# 
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-3pMR.pR.it 
+ *&**£$ 

'tic iP*'fe«rft*ttBd-Isnf 

*c £*m# «,firei^?s,*$isittt-^*A^ft5iii— ft 
lfc££° + ^ 

#ft&&*tf , 6aMT$!!^o nmmni wn, -imt 

&£*£#£ 

^,^AH^t#^*AtXo 0^£^A#,WAA#*t 

^Ife/H it £ % M, Jk Prigogine ffi ■$, #j ft ^ 

*Sfeo 

ftft* —& ft# £ IS + ft % jt^fri!PT#^ : 

1. 

e *4#^* 

4,XjrF-£*ft#7-+£^*att*fctf#o *-ft 

*+«»*&$ *£#*^*£#**1,#&£#**# 

2. &*£#&&*&&$&£$&&&%£#&&& 
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3. il 

&&&£Ufc7* £fc*fctt 

Met, 

*T^m^^Ji-^+^g^MX«Mfs]®,Hilt^fnK 

MLmnmmma&o 

Mm , ^AIII , 
Bjit^^mMmmMmmmo 

m^n^WL wttio tiniffl^ii, x&«#+j&HMHM 0 
*j ,&mi%.±i£V3%-i±Lfa}&* ® wmik, & ^mMmmttan * 

—nmm 0 m&,%&m 

Af ®, 

ma^a^WMUc^^jissa^afliWM 

tfcwieiWo 

fommam'p-MMMfc® £*m, , m , #£ 

a mm# a *»## 


<D ±«m^ft*:a:itttb®tt 1997 *p®|& 

143 -146 ]5 o 
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m wb} itwj 0 

K@giKf*«. -mm&, , 

-*ffi 

###ffixt«fc£»#tto Sift, 0J^Mg*0rMfi£*£ffe 
(*^#ffi)MSrtfcir*o 


mm 2 «ffj, 1.H£*S<B£1E*>Op.5 No.5(3-9/jvff) 




ABA 
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±, N--^±^ ; &&±3r, MWfr 

j5iJWH/J^^-^#W(3 -17 /jN^)fq^/jN^^-^#^ 
^(19-30 /MS) 

^wito *^^si^Wiiia«/hafc$B»K* 19 /hTOST 

Sitisnr vm,tJL%mp 

( douze notations) % 

K-KWJie# 12 ant,* 

mMpmmmwmmM&feftmo 

Pft^ 2 t@#f| : 2. *p5ij&«*ia»(douze notations) 


Rhythmique 


A—* — * —-— »-p $ 

-$ — ^ YY j, upt np.i|»- 

v / u 

3 

y J 1 J J j. jJ.- 

5^ = ^=sJ' j? ~J? ^J* 
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&& . mmm) a -& bp^ w& 

W^fto 

®M&Mr£fHtt;ft*,^?im:F&o Mh^? H*,iPUgft 

—^#Hj®SL-bAif69M 

S.E^MOTWo 


• 127 • 


; %%■ (msu, 

Wff ; «, ^»[^SEMfT*«SfP^ o 

0fi» i ffl^mSfcS** y h*SE^i±e+ n 
^ttaates w*fc , 

«£f£n a n ,%!fk : &tE£PmZmrt1t 

^ja+wiffl^sufeo 

mm o mm^mm^mmmm, 

MW&MM 

###£ i , ^*1^ nt, ^ ft m ( mmm ) x«« i e » 
«»# wiURfcift ;(m b°b o mm,mm wst© +,#, 
(in)m*^m%M£ffi,mftMm], 

«„ ^-SJUfcTOi&fW, ,Z&m*M 

gnmg« wm& n && xxmm, m*m&M Mmtkmmm e 
&mmmmM“AxMm”mm #—f 

Mi£2*f 3,4 
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mmMAx.rn.m5 a mmxux^m, 


At* 2 *ffl: 3. ti#<*A)0p.15 No.2(11 /Mt) 



wm2 mm -. 4. bsj<sibj>op .27 no.2(si -52#Mt> 



±IM«W(«)(Op. 15 Uo.2)Mfrtk,mn /Mtfq 
% 51-52 /MSo 

-W£MH-h££(# 11 /MO 51 /Mir) $3£fli 

»M4:30fq4:40 mm%.m 0 11 /Mir,30 

&^3U>J#2f5?h 6 |W| WfS#*<fe, 
























£f$5i 19 

m 21 

2-.i9fa2-.2i tfy&mx&o 

tmmmMnm , * im m vx 

ia&Bur i 

t^ig®^ wa#{i, w^Kfai 
g * , #_§. i w 

WS2 flM), 5. g#<£|Hl>Op.15 No.2(60-62/M?) 



• 130 • 





.+#mw*r 

mm 11 ao t&bm&i^*mm,^mnjit,t£fe 3 

7:5 5:4fi<Jfc 

£ ft, + 

%ft,)kpp mw WA®iE-§-JL^#iB*ft-^^±o «W* 

««i$i^igswi§a:i*»ffimBit^ 

&, “ At^M^n tn # ft mm%& oth& 

# ?!) 0 ”®Mfa#? Mr^^b 

£S&gfrJ« 6 ? 

i jb Mg? ^nm^eifei , m m w a mm w 

A#?! 

mm 2 ««: 





® sa«w*fistt 1989 stmm m i, 
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—tto 

# & m # & * m m ft- <a, in m m m b g m m m $, & w <n k ® 

^affftSliO^oM^tBiftiftiRPJlIjsffiXftisa^CW 
?'J) ,^urn, , Ktl a® J 3 !l£^ 

£ WP $ 7j ft ft - M. n -tifi a ft, Hr f R & *& ®t tit $ % £ 

-feo”® 

%±&,ifi*mMm&mR,ttmm#i : &&, u bp^jm 
#^si#w*«ii(&a#*^m® 3 i 6 ±aweffi) ,^c® 
-am^(iaiT)i^6fiSi8ii±tMio &ra#iiMM 

mi&&Mmm m w „ u m w hi ±& b &m& r m p—m 
wmnMT®^mm9zm&»®&&ft,mm^vm-' 

fe»o”® 

wh^srsbem n * wans ,a 


dXMXD <Sf#if-1945 • *«»r • 

Sf AR^iSfiiJ&tt 2001 If® 95 Jff( “The Avant - Gaide Since 1945" 

Reginald Smith Brindle) „ 
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") (<•» «iolo . teaalw*') 


t.1 Ul.) 


l'.MmT T=fiii ,Sff ( con moto leggiero) ^\~ , 0;^i#£n 

m^^Wo Hitt, 

^pjjs; *—#■ 

mm 2 it^J: 8. 


naagpial 


I'rnaonFil 


3^gqK5=i»B5il 




































RIB] £ AiS?#n* «f “ ffl-# 

^5'JW*&gUiM? 

me s 0 mi 

m jf ,'f0-e«^ n a a ,$tfc$m' *, 
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WmE. 


MMifeJt 20 70 

20 ttt*a 70 4? ft, # n“ irwns.ra 
g” M7Ji“#*” W±® 0 W»^“#£” $$ 

« 20 ittta 60 w, 

^Ofeo gistTflSfifc* 

+»a 7-mum ,«im , ^inmmm^mw 0 fife* 

$g)WI#o in*7®7&*J£#,A8lfcT»7 i ?1to 
7^At§ti!fM*®££*, ^acTj»MWe^5fe?FMS(l» ,®& 


^a.#siy “&” m*t, 'ee^=-^c« , a 5» 

ns&Mimimo 
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Mi*« a, Site ,-n®F 

mm&MiLiRttM&T-&,mft&Mmw&iJi,iitMAmtt» 
muuMiKwmx b g * it a«m t. g ® 

“Smst wmr «„ “ m? 

Uc.SWJSItlSc^^ttgfto 

mtk3rmmm&jm 0 

G&mmim&zm „■ w*^ a©«p» 

^3Eft;H9teK#toJ&^na 2 

#fHlrtifeJ iE ^2 te”i$“100 


® 1999 ^ mwm ) „ 

© #X*^¥ f 1999 * m2 -3 Mo 
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^w^ttwaso® 

&ji¥-'mr®Mm&%mo ^ttaewfiUttnna^KJiTM 

-, m&im n vmw^^sm, p 

Mi! A A Wo® 

PMttWI^ftJ ,&-«& A® AMBiAWo *£M4^fn*± 

®j m,m\>m ^\& Ain wmm 0 «feAmiRtiA^m,Ain 

* A»AmA&MW2s 

w*m wfsr^ib , mnmxm&n. ,&&, 

w^Jt&j&sbo 

ffiffiMfcm&MmyiMM&M&o j9fmA<nAS«ue^Xif(q*w 
mmto Bi#tt#3W3ft#w««,$tt5^A<nM«A,M^ 
; WH*at^».iBi*T,a#,^itws*^T,ffl[^*siEW*-e 


(D® ‘The Essence of Chaos’ ) [H] E. N. *!l5Si^*!l 

sar^ftif msmfti®. HM&mt 1997 *im 1531„ 
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m&MM. W = AW m ^: M n ( Chaos ) ^ % ( fractal) H U A A 
( soliton) o® 


#: &iUR*ti wfe¥^*« Asig&, »«,, * mvkmm 

mm&m&o 

mmw, » o® 

1. tm ±4tJW 

W«4«fc, *P Ki*#^i±e (A^«!l 

®nts ) a «r ii, nr £ , mn k ti# s «a 

MliWUlo @jlt,Scjn^M^lSttii?l-A-#il 

mm $}M , nr m « BfcB&tt ji 

wxt±?® 

2. U&ULtiii t* 

a^iwiAma«ti?-M««»,'SfeiSAri5tf g 


® t»jiipffi^fti«tt 1999 tzwm 3 - 5 ®. 

© (frmm #**#* 1999 12-13 Mo 

® <#»»«*»£> ****** ***nE*¥<&JH± 1999 *«# 20 M„ 
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nsm&im bp ®, m 

®ifco”® 

, BP “ , BP® »# * T;t A* 

3P#£!fc&M£iMI”o 

m* w«*3t£%, , fi &mmmi*M“ * 

tttMi .a® amm^se, 

tMtff])iti^is» wsi” (mmmi g m 

1992.2) 0 @ 

4. 

Mimsnm 

mj., 

Mmmur Mmmnm&x^m 

mm ; ® , m$.%m f 

tp&jftjBjfc#### w g , ® mmife w 


(D #**«?* f asWiE^fUdStt 1999 ^)KI& ie - n Mo 

® #**#* ##»«*^ai)Ktt 1999 13 m „ 
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a ^msb-jp i 

lHft*&*Ro® 

5. 4rAJ*»#44.tfiUR 

»M&*f *t/ W^fd, ftt * W, 0f VI, MW&& 

mwo ^-j^ift.-t&stsiisisi^w^fscttfp^#®# 
mo ^m*ffisiBi^±W3cattiPWisij®#«tewi8i«H4o m 

— ftft 

& o tm , wtxxM&mL mw, m-# w 
tt^!fi9tKBlBtra?Siffl:JSif*atfl3t£WS^M^aA?Sf!E^ 

w; tow w, g fflfKtt ( i&mmmm ®.), * 

ftSrWtf&o ® 


ft ft 


1. £#***&&« ft4fc 

“ ftft ” ]T *Pft ’" * S «I£ Ift #«$* * HJ ft, 


(D <4Hg«e^#£> #**^1= 1999 18 - 19 Mo 

© <AUii«f!i*n?> [tfc] m ■ [&] #i • #r mm% t £*,&***# 

1987 i?f&m 20 Mo 

<3> <#&&&¥»#) 1999 ^JiS® 15 Mo 

@ l»MM1S¥Mm #**#* 1999 s?sm 16 Mo 
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M ,m MX '7 SW“ chaos” , &®X '+ W“ xaoc”J*Iff 

m±“ xaos” o sjTiSft, x#& ia;i¥*, mn-m vmmmm 

, ummikm 

^imm e&?im wm ±m®&-# a 

so7ia^,m^« 

mm 

»®„® 

i^ayapj+Mta , a&*#aifcto& * , im^- 

&M( Lapiace) mm&fax Mi&it 

w£x*&¥it& w«aw& , w?t 

#m«T#^ffiig 0 ® 

mffio w&im&M Am85«“**§*ram*,^ w ji& 
-m iso 

**“IRttti«I"o® 

o *w«aifeWEA«"fl,^ittffi«)^^«r,AirH» 


® ±}«¥l#ft*jdtt{U)Rtt 1997 %-m. 11 Ho 

(D <«ffi#MHfe>JI#*,H;©4iS»l : ±«14^fe*;SttmjK» 1997 ^jK$ 
11 -12 Ho 

(D <TSffi^#ife>H*m 1997 ^®Jf513 Mo 

® 1997 *}*& 14 Ho 
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20 Isa 6 o g m.mmi't, 

as^rara wa&ft® a ui mtt&& w» *, ##* i a aife w» 

£, ME ft ^ , a® If ^ ffi 5fc^^ -, fl b & 

lift# wa* W^JftlTT T -^* 5 ® o® 

2. >&&#)&& 
tll^tU Chaos) ; 

mmmmm,w%£mm 0 

a) Wfcji&fctt, , &* tu & a 

T“#sm«i”MttiS,jit»f«*a»i»*ajaTii«safto *& 

^RMtoj»^tB3fewiiia,«Fw»»aaiin'Bfnw^aaao 


® <whmw»*b^,k*«hf ±»«#^Myc«wi)sm 1997 m jl 
© ±wm«ai)Stt 1997 n-m, is m 0 

© mm^w-mmpiMmm i:w^a*jt#caiw± 1997 15 e. 

® ‘The Essence of Chaos’ ) [ft] E. N. &*&&:£ 

m%m#» ^nostt 1997 ipgm m e„ 
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m\%:T u mm%L&”±i& 0 

“«*#&” 1972 ^ 12 n 29 0 

ligffMissiMw® 139 

nrn. c 

few^#o ftmmuife+.iMJisjcM—^n^wisijicm, 

, JF T - K«f ; ftfc'i? - K Wfft, 

»7-M;»7HE4,JE7-^l*3W3tf:;ft7&<m3J§ 

#g 0 ”® 

3. 

MftXffiEo 


® (H&WWtX ‘The Essence of Chaos’) [*] E. N. jtllsC^^J^C 

a,r4>^# 'a&tbJKtt 1997 i£Jjg!H 2 Mo 

<2> >*«>»£4f5Si* ±»Bff1991 S£tm 29 - 30 Mo 
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(3) #SttW»«#6ii(Feigebauin)#ft:?i^-#^ 

mm 'ussr, «m 
*, m , imm # w s m urn m m m &; mm w 

3t& 

ttfoMWMtto® 

'Z&mw Tm^js^i wh^s^the: 

(1) 

( 2 ) m^nwffi^&mtiAmmm.-, 

(3) ijfo® 

-«*&#„ i&?6J6&£ifci6gE 

W (*l£&iMtt, , 'B W, nte&X Jifif #■ w 

as wm»~F , kmswsw 

/J'WK«±**ttiaw«ffig5(r 0 ® 

4. #MHi.#iS. 

, rnmrn, mm% 

* mtoft 

, *gfcfft»j£ W#aisfftJi«»>hM w, wis**#^ 
t&£fmNtigaMo 


® 1997 iff&m 

57 -59 Mo 

<D 1997 *p®j& 17 Mo 

, ® #X*^*MMffi±^iiS »±1999 ipjK 3 S 10 -ll M 0 
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5. 

mmummut s #st«rKJi^^rtwi®tn.tto 

m®FM7 mm^ Mmm, s , mrwr 

m& ,-R^Rm^Axn^ ,wm, miit^ 
nmm 0 RR^R^R^ammmmMm, *g&&2tmmn, u 

, m»ii *Hib*r fas ,2t*§r wm ; ® 
, mm m nvmmvm%mmm 

Maft,nnUAfcaijB53t636ji4baW»lg,SM^ri£-flk*lfM^ 
ftXo® 


ft m 


“ ftW ( Fractal) , &>|-£MM S R&TX ®“ «Sf ! " , *££* 
Benoit Mandelbrot)* 1975 

+ , *««na & 0 m nm, ft&jim i & 7 

Anrewa*,^,^TB*r*5IS7*^lW#ife 0 

IlfAiifjjSifeo 


® <#»««*##> trswfc^aiiKtt 1999 n m» 

® <«»*#&> §kfMM&*mm ±»*#s*i:*iH*tt 1997 24 

Mo 
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; »a_t, aiw# 

w,ffiMTOtt«#^o i«(i/i^^,m 
WM£i£M£o 

^rse 

Mo 

ftzm g -$$1f ET i ffifPi'14^ w 

&! o a mmmmfflft g &#«!&«+ ,iRiRsa g 

^1-e® 

1. &%#}%-$- 
a^ntafo 


® ^(fractal); 

iBttftjiM/i'fNw-^iftaft. — 

^IS# ±i$fB#ajJ!8&lf] 1991 S£M % 339 Mo 

-<»«*«?*> 

®& ±*«*miK&ig 1991 S£M 
® {&&> .*»**1995*pjk i 7 i„ 
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$ x, im ar \m & - % n Mmmti.m 

wsx, m 0 bkm^ 

a-^mWc tn 

^«-nwifflT“«" -r m, m 

• -mmMF 

0) F*^J|iaaW^,BP^iit/M:b#!lW^o 

(2) f , WI'E 

(4) y 

mm a 

( 5 ) ,Ymxmtit;n%- 

®.^m*M'&o 

Mftj^&Tfltt)o 


® (ftMJH SJ-FRACTAL GEOMETRY-Mathematical 

Foundations and Applications) [H] ft®.® • ft 'S’TSCittt ^jOJ till®. ,$£i£ 

ft,® AW# ifclfclDftBStiiJKtt 1991 ffJKffS 10 ft 0 

&i±iT#lB#$r ft#ft<:*Hg>*«F.$. 1997 

56 ft 0 
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(4) 

mmm „ 

(1) 

(2) f »itb^^«MiJ, 

(3) F iiMSe# g ffiiK WJ&5*, o 

(4) —jftiili.F 

fh»»o 

AM&7 &&&*&&£ ftM-*&&%.XM&&&&X 
x, ibj wjnsr e , 

(i) e 

(n) e WMSPMftWte 

ffl«^w^^aw>rUnrsW5fEit^o 

(iii) 3l^E^*#gffifK^gftl^14^,nT^JilfEit^ 

(iv) e W) 

(v) , e w, mmm 

tt£Jti«£j5L 

(vi) ji#E^“g^”^hmo 


® 4***^* f tP»«^diM± 1999 ^®Sg 174 So 

© #**#* 1999 -a ®„ 
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i)-(vi) , K+ 

W JLfsj 

(c) 

mtL, mm, m imt, 

iM-iSWSo \m a $«” R u M*f8&is£- 

'M'RK“£iPi”«lfcfc0!lo ±&W > h£&^H£MftU8,T»'Efcl 

m &^o #»^±ja8EMAt« w mr&iz «r 

ttsip, wm w*t», «&* £ 

, »«s? „ 

mm , , mt«8is 

jm* 

0 fcMn 

(e) JIMM: ,»Ji4-A^i 

^awf5i®o 
(0 
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(g) 

%, xmmmm, 0 ® 

2 . 

gfflf«i4, gp«$cAm'jvg$5h nmmn 
W^A/h) g IIK;jEW» a M14H#* 

smsa-tit **&j®i w ,*» w g £$«&»» 

,14, fi*, mm rT 

w m, 'gMffljfc g mvs&i&gm 1 m 
-n*r ,0f mxMftMmm g «& wjusr^ , ^ a 

ItMftBMM&mffiWW g &#litt,2£m g f&R W#### g M 

14o *f w g *ai& 
i4c ini 

, mR&*M*m w am^ta 0 # 

&# g M14KM^-^M^ ,iill, H^A^Sl'g 

aajgffiiHtto® 

,&# g &4fc(fc&&0riggBtiJ* MfiWM® 


® (^®/LfSr r t , & < jS I 5) ( ‘Technique in Fractal Geometry’ ) [3S] Kr,iE@r • 
jfcl*!* f JCtffi.i(pJPH.R&3*iP 3Wfc±^tfi®tt 1999 izt&m 1 Mo 

@ trwpmA^asKStt 1999 12 m» 

© <#*»«^##> tr asw&^m/istt 1999 *wm is Mo 
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( fractal, ->hAM) ■-MfiE}* 2§ffl % 0 «,?§/# 

1 -1.3;Koch 1.2618;j$ftfcH# 

0. 6309; 2. 25; A 0 W *& » Ji 

2. 17. 0 ® 

3. 

( deteimin- 

istic) ig Its MJW r» a MfrM, 

mkm ,t 

mxM'GPtoM n mm, R&ttmm g m w „ 

• ±&^ajw« 

(1) Cantor set) 

(2) ^|-^( Helge Von. Koch) ®^( Koch curve) 

(3) Sierpinski gasket) 

(4) Sierpinski Carpet) 

• I 

, MM ( m ) A&,«JgftiS ft M4H&S * 
answ.fi^STO^Wo df, 

#»&*TlrtS;, BUSSfr 

fltn ltr“ 

®j/lKo 

», w , mm* mi mm&m c m 

in, »«) fmit^, 

#R*t „ 


® -tlPW?£^th)Stti999 ^JKJR11 -12 Mo 
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(1) ISI0 

(2) *flWfj£(RW) 

(3) Lattice Animals) 

m«c® 

4. #A;p£#.Jj4HflUASt 

^JOfc A iiSc*§/h , £ , g&TO ,*»&## 

AM4b, Sr IU$*SEo ® 

s ^ tmvm am nt w&# »a& R marram, - 

»:®«w#tERM'SW¥®^i;eo m 

*AW#S,lfcRrWJiAWIi^aK^o *t«KER«W^,Slt 

MatSWR«AH*o 

Jff^.MRflEAJSo 

Mm* 

SMHtWo (^)^^M3t?tW^j£MmWo 


® {ftmmmm mmmm ±«^gtitwm®tt 19% 4 -25 h 0 

@ <#»> *»& 1995 14 Ho 
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K^vi&mm&mmim®i$r®imn%mm „ 

^m^mmiz 1967 

Mo Mt\9i5 

5. %-%teib-&<L 

, tiffin ah m 

iHUftt- o » 

-ftjittmm o *mm&H a w , ra a *a« 

a «*p o iA a , 

iEii±f-tg«iw“ir 0 *fA a^mit, affifytt 

S o Mm&m&T 20 ttttST WACl 

A®,&®#^*3i^££b 0 0^M4-0 ,ft^M : ifoFJT / fcL'k$}MMfa 
iias A® A A o® 

a g^^iwfi umm -m^mMmm^min, 

- fr&ik ,tM 


® <#jg—^a^M^raiS) ffis&^jss* iij«ttWthiKtt 1997 ^s& 

®10-12Ko 

@ —*a*sw&M<ji£> ffsm^esa* iu**wm)Ktt 1997 ^«g 

(?IW)^2® 0 
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jail o W5fe± , am-¥- 
nm m, hp & 

lh”o® 

1T5fc, tMTi^^lBl PBM, » T W4H1«SI®E# 

T«E^»^(SI „ 

»--w*^#iiww-#»wo r.&2in&w 

*&*r ±« Kmn ■. - A®* g &# 


$ —*a£&W 27 fM*iit> uj^inrajistt 1997 ^«g 

(?IW)®3-4S 0 
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ttMWSTIIMIPIIo® 




i^i w&?® , 

mam 

— zb* %mMftm\ 

(snwttft .jA/ifara^#, ^nMJgw 

mw&3i)o mnmmim^m^ti^m% 0 azMi&, 

, u uu* && 

a-^«M^jaae+^ffi^o mttM 

ft#*#**,, mmm\ : ?5ftM%iW%>m&mmo mu, 


® nm -*i*tt«*1<!HS> ff«U3*S* iU£«WtbJi£tt 1997 4FJK 

(3IW)*4-5Ho 

® (im$im&mm #K*%m rnwra^aMt 1999 216 Ho 

® wa*#* tf^M^tbistt 1999 ^mm 216-217 

Ho 
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-. ^ toi® ^ nr# 

,#$&* %m>p&m%K&mff%MXnrmM &; mmm 

tosffirarcr a# gffi^wi®«iaeM^,pj 

&z,&TimM%(mjA& 
!) J^3E&f IBlteflU: a ffifclte, *e 

M^SBtl0]±W^o® 

^•Bt^*“MM”fn“g^tt”^:f0]^-«SiJ,mr^M^f0] 


1. i4.^>i- 

ftwmim&=*mikmz--Mjffimik 0 ^m%% 

&mm 4«ii«t'Wiw mm, jt£«#is!, ^Miiatt-jr #l 


® -MMMs**w®tt 1999 217 s„ 

® #»?£*^its)£tt 1999 ^. m , 217 m» 

<3> <4W*tt1?#8U*> #**#* «WHE*#tfJ*tt 1999 *m, 218 Mo 

® ‘The Essence of Chaos’ ) [J|] E. N. *!l 5$ i* , #J 55 

ii.rtfti? 1997 *£fm 158 Mo 
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IlfPW»ilg(Mag),BII^Wo &#,A 
£«i(ro)MSMo 

Ac ® 

Iteration Function System, ^3? A IFS) 

Hft?&MXt|k^lSW*^itSE®»r?!I^ 1985 

^-c® 

't/jN A® ft, Sft# fa 0r * IWIM E i M m ¥ M 

, -eie# mm xm^ ,5£$#fn 

WWMc ® 


4H1IK3I * 

ift^l? to*;fc£«feS»#£ R. Thom 

fpajEaai^jfe.Ma^rwaiiiiDo 'iwjtm.sgfci*© 


® fWiwffi^thiKtt 1999 %-tm 173 sl 

<D ttS*#* trfWffiA^tUJStt 1999 fpjfcSS 175 3t„ 

® vmwimmmm trswffi^tbJKtt 1999 s?am ns m. 
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#&A££fa- > r&«Kl>lte6”o 

0 w”.“ 0 

-®„ *ttt*E70 «^,IIStl3»Haken 

W 0 W&fP 0 M*Fo 

M, 0 1971 0sMtm^lie Ruelle ft Taken A 

“ rHSIJR'j I ■?” (Strange attractor) , AfiUfSIJ, #3>J 

£*&*«( £*H^A*n*t#) W 0 R 

i. 

W“iR9i*”o 

m \” ■£“£*”SgEftffigfSJ 
+M$4b&l«imW Wo 

mm&bfommn&jo mi, 

jugate) rt #amiwi o iwin-, ?m 

w“E^”o %mmmMmv&mm%,mu±.immmm 


® <Mffi^ifc> ±J@^&*£i*ilJ)i&tt 1997 ipjKSfS 

147 Mo 

© <«»*#»> £#*.*«««* 1997 i£jKf& 

149 Mo 
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&“%& IX” o 

MJfo i»3IXM&®»&*#xr*E^”«3IX&£&ft)|fc££ 
fa]X WTOfio ftllil^i:, m\ X M“ #2Tif ft 

j*'ewn^^in^»w»0'^o® 

2. ’A?IX 

iBtiitsi, , kir 

Mo &EM3ix*o® 

3. r’2l?IX 

■R3IX, ,-*t ,X*t , W-^|W| #j , 

ftxn&miTffimmo m®-T,^M3ixwxx“i^r : 

£ ID ; 

(2) Cantor &**&& 

WWJlIR; 


® (ti}<e^#ife> 1997 

149 Ho 

® <?i?tW4:M>( ‘The Essence of Chaos’ ) [J|] E. N. 3tllJi.jUJ tC 

n ^ufetfustt 1997 361„ 

® (ti?ifiSKi$ffl> Hjasa* ssa^itu&tt 2000 ipf&m 39 Ho 
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, si'b] o® 

ffir *£#±c 0f mm »&s, j§ x*&&« ■'tm £ m m 

rt, is^i () fi3t #p^ ft , M_a-_a a am? i ? w k 

««£*»** ?f *s, it # ^ mm g na)» a £ m* # w $ it „ <a 

np^«iR5i?± f ifiit#tfi3KSiej(^ 

*)#* 0 ® 

• - »«l» 

»WiR^I^W«l»IP*^«»Wo® 

1wfst*® j*b tgi■? 0 hi ? 

IIWMltto £W*^j£tft£A^4H&«rfiE,M«31? 

* mvmmm wi* w&m-i£ w o \m, xi nti, x^mmn 


<D £#^K&^Sl* ±«#^&*:fc:i&tbl!fctt 1997 4 pj®S& 

155 -157 Mo 

® CilitS^ife) ±»?tf:&*;St»iblKtt 1997 Stum 

157-158 Mo 

® («?fi^#ife> 1997 

160 Mo 

® <«»*#£> *#X.K£«SS ±*^&*:StiSlttbJigtt 1997 
164 Mo 
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& m m m 


im$imM ,mm. ihm. m* **-* „ m#t ,am 

i§«& 0 

W¥WM”o ^ffiflE±?l-W,^rtS|5*ffg«iSJnio 3SIT 

#,Ji“5EW«feff”o JgMfP 

mfaM*M%\¥,M*MU&,m*M®ffio rteifeW.tHr^i: 
m w £ m&mffija&m , k $ w m* iwi m b „ 

£tfe*fco 


® <««¥#*&> h^b^s* ±je^ft*;a:ittiij 8 tt 1997 
164 Mo 


• 161 • 





* rnwm&m^*m , jam* iwnu^# 

— mmM&o 

«iM«isDKfj„ rntm 

x. m%&&mA&MAmtt&iiLM¥&%jgkmo &mmm 

MM Prigogine 

-gmT-timsL6i)«ifcffo 

m* 

3 . RffiSMW 
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2. 

mm u u-mmm 

&&o £A#§£»Ma&#mftiRTa&g*«fco 
a&#m*E»iT aasm&o mw*,AfimMTW^A 

#*Wa^S6^W^i&5a#f,m«l (Benard) ?f--if^A^^ 

1900 Benard) 

^M»,|W)M^±ffiM^$o 3±TSfrWfiSM 

, ifft 1 1 , Jifc0-f 

m &}&%££ , ; ^ #mw*, m 

*#±Wi*{te&&j te £±Tig3&o -Mi£,»TJIM& 

fi^A 

, MtKIt, ifW±TisM®M W, 
MIMffiSltWfl)f6«»'TJ@ 1.1 ffimo 
Hi.i(a)jitti&s®^iSffl,**^i»itwja^$#+,^A» 

^,Tl»T2^3im^±^«ffiWffl*,T2 > T1 0 ffll.l(b)Ji 

Benard ftft W-#, 

MW7c»miMs*WM^o 


® (UNS^ifc) ±#»S-^a*A«H0Rtt 1997 i£JKSg 

143-146 Mo 

© ±j£fflSHf #JSL<4W£> 1997 Sf-ffin 2 Mo 
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I if 1st 

o® 

mr w a 

£s*££3llfco i£^Ai4 

itmx g a 

a tm&m&'imm am , 

&#,a tufr 2.mMMxmmmE, « a** m a a & & 

m, m®@ a a wim a *&m#i4 0 Ain agff 

^iRsy, itM a &&#fn a a^Rffi^w^o® 
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